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(57) Abstract 

A patient's acceptance of transplanted organs 
and tissues may be enhanced by treating donor spe- 
cific blood with a suitable dose of ultraviolet radia- 
tion for an appropriate period of time, transfusing 
the irradiated blood into the patient during a suit- 
able pretransplantation time period and then trans- 
planting the organ or tissue into the subject. Accept- 
ance of transplanted organs and tissues can also be 
enhanced by treating the organs or tissues to be 
transplanted with a suitable dose of ultraviolet radia- 
tion for an appropriate period of time and then 
transplanting the organ or tissue. Suitably irradiated 
donor specific blood, organs and tissues are pre- 
ferred for use in transplantation. 
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1 

PROCESSES FOR DEVELOPMENT OF ACCEPTANCE 
OF TRANSPLANTED ORGANS AND TISSUES 

The invention described herein was made in the course of 
work under grant numbers HL 14799 and AM 30468 from the 
5 National Institutes of Health, United States Department of 
Health and Human Services, U.S.A. 

SUMMARY OF THE INVENTION 

10 

The acceptance of transplanted organs or tissues in a 
subject may be enhanced by treating donor specific blood 
with a suitable dose of ultraviolet radiation for an 
appropriate period of time, transfusing the irradiated 
15 blood into the subject during a suitable period of time 
prior to transplanting the organs or tissues and then 
transplanting the organs or tissues into the subject. 

The acceptance of transplanted organs or tissues in a 
20 subject may also be enhanced by treating the organs or 
tissues to be transplanted with a suitable dose of ultra— 
violet radiation for an appropriate period of time and then 
transplanting the organs or tissues into the subject. 

25 Suitably irradiated donor specific blood, organs and tis- 
sues are preferred for use in surgical transplantation. 
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FIG. 1. Percentage of graft survival in ACI diabetic 
recipients of islet allografts. Group I (0) transfused Lew 
UV irradiated blood and Lew islet allografts , Group II (A) 
transfused non- treated Lew blood and Lew islet allografts, 
Group III (□) control recipients without transfusion and 
Lew islet allografts , and Group IV (•) transfused as in 
Group I but transplanted third-party W/F (RT1 U ) islets* 

FIG. 2. The effect of dose of UV irradiation on the MLC 
stimulatory activity of Lewis dendritic cells (DC) . MLC 
was performed using ACI thoracic duct lymphocytes (TDL) as 
responders and Lewis rat afferent lymph derived DC as 
stimulators. Methods used for isolation of dendritic cells 
have been previously described (20). In brief, abdominal 
lymph nodes were removed from rats six weeks prior to 
thoracic duct drainage* Lymph was collected over a 36 hour 
period and resultant cells were enriched for DC by a high 
density BSA centrif ugation step (44). Resultant light 
density cells had a population of approximately 70% DC with 
their distinct morphological appearance (45). These cells 
were gamma irradiated (1600 rad) prior to UV irradiation 
and their use in MLC. DC were OV irradiated in open petri 
dishes while suspended under HBSS with constant stirring 
with a magnetic bar. Source of UV irradiation was a bank 
of two Sylvania FS20 lamps which have, a flux of ImW/cm 2 at 
310 nrn, (UVX-Radioraeter, UV Product, Ca. ) measured 10 cm 
from source. Cells were cultured in triplicate in 96 well 
microtiter plates in RPMI 1640 containing 100 mg/ml strep- 
tomycin and penicillin and supplemented with 10% rat serum. 
Results represent (H3 )=thymidine incorporation after 96 
hours of culture including a 16 hour (H 3 ) thymidine pulse 
period and are expressed as: 
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experimental mean CPM 

Stimulation Index (SI)= 

control mean CPM 

5 FIG. 3. Effect of dose of OV irradiation on islet function 
after syngeneic transplantation. Lewis rats were made 
diabetic with i.v. streptozotocin (60 mg/kg) (courtesy of 
Dr. Dulin, Upjohn, Kalamazoo, Michigan) and used as re- 
cipients if blood glucose was 300 mg/dl on three weekly 

10 successive measuremens. Lewis islets were isolated using 
collagenase digestion (46), Ficoll gradient separation 
(47) and subsequent hand-picking under a stereomicroscope. 
Isolated islets were suspended in HBSS in petri dishes and 
irradiated with constant stirring with a magnetic bar. UV 

15 source was same as described for DC irradiation. After 
irradiation, islets were placed into culture at 37°C, 5% CO2 
in CMRL 1066- with 10% FCS for 24 hours and transplanted via 
the portal vein. Group I islets received 800 J/m 2 (n=2) ; 
Group II islets received 900 J/m 2 (n=2); Group III islets 

20 received 1000 J/m 2 (n=2) ; and Group IV islets received 1100 
J/m 2 (n=3). Stippled line represents normal blood glucose 
range . 

FIG. 4. Survival of Lewis UV irradiated and non-irradiated 
25 islets in diabetic ACI recipients. ACI rats were made 
diabetic with i.v. streptozotocin as described before. 
Lewis islets were isolated as described for syngeneic 
transplants and were UV irradiated with 900 J/m 2 exactly as 
described previously. UV and rion-UV irradiated islets were 
J0 cultured for 24 hours prior to intraportal transplan- 
tation. Rejection of islets was considered to have oc- 
curred if blood glucose was 200 mg/dl on two consecutive 

daily measurements, o o Lewis islets to ACI without UV 

irradiation; ♦ • Lewis islets to ACI with prior UV 

15 irradiation. 
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DETAILED DESCRIPTION OF THE INVENTION 

Throughout this application references are made using 
arabic numerals to various publications and explanatory 
matter set forth immediately preceding the claims under the 
heading "References and Notes." The entire disclosures of 
these references are hereby incorporated by reference '■ into 
the present application to provide information concerning 
the state of the art as of the time the invention was made. 



This invention provides a method for enhancing acceptance 
of transplanted organs or tissues in a subject which 
comprises treating donor specific blood with a suitable 
dose of ultraviolet radiation for an appropriate period of 
15 time, transfusing the irradiated blood into the subject 
during a suitable period of time prior to transplanting the 
organs or tissues into the subject and then transplanting 
the organs or tissues into the subject. 

20 Although applicable to a wide variety of subjects the 
invention is primarily intended for use with human patients 
requiring an organ or tissue transplant. In principle the 
method may be used with any organ or tissue. Examples of 
such organs include the kidney, heart, lung, liver' and 

25 intestine. Tissues may be derived from these organs or may 
be derived from other body tissues, e.g., bone marrow. 

Varying doses of ultraviolet radiation may be employed to 
• irradiate the organ or tissue to be transplanted. The 

30 presently preferred dosage is a dose less than about 1000 
J/m 2 . The organ or tissue may be exposed to the ultraviolet 
radiation for various periods of time. The; presently 
preferred time for exposure to the ultraviolet radiation is 
a time period greater than about ten minutes, e.g., about 

35 twenty minutes. _ 
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The irradiated blood is desirably transfused into the 
subject into whom the organ or tissue is to be transplanted 
during a suitable period of time prior to the actual 
transplantation procedure. Preferably, the transfusion 
with donor specific irradiated blood is performed more than 
once and at least one week prior to transplantation of the 
organ or tissue. Presently it is preferred that the subject 
receive transfusion three times: at three weeks, at two 
weeks and at one week prior to the transplant. After the 
subject has received transfusions of suitably . irradiated 
donor specific blood, the organ or tissues is transplanted 
into the subject using conventional surgical procedures. 

An alternative approach to the use of transfused, ir- 
radiated donor specific blood to enhance the acceptance of 
transplanted organs or tissues involves the use of ir- 
radiated organs or tissues. Accordingly, this invention 
also provides a method for enhancing acceptance of trans- 
planted organs or tissues in a subject which comprises 
treating the organ or tissue to be transplanted with a 
suitable dose of ultraviolet radiation for an appropriate 
period of time and then transplanting the irradiated organ 
or' tissue into the subject. 

Once again the method is applicable to a wide variety of 
subjects, the primary use presently contemplated being 
human patients requiring transplant surgery, e.g., a re- 
placement kidney/ heart, lung, liver or intestine or re- 
placement tissue derived from such organs or from other 
body tissues, e.g., pancreatic islet cells or bone marrow. 

Although varying dosages of ultraviolet radiation may be 
employed for differing periods of time the presently pre- 
ferred dose is one whose intensity is less than about 1000 
J/m 2 and to which the subject is exposed for at least ten 
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minutes , e.g., twenty minutes. The irradiated organ or 
tissue may then be transplanted into the subject. The time 
within which the implant surgery is performed may vary as 
may the time during which the irradiated organ or tissue is 
5 stored prior to use, the limits depending primarily upon 
the nature of the organ or tissue. Generally, the ir- 
radiated organ or tissue will be employed within a few days 
after irradiation, e.g., within 24 hours after irradi- 
ation. The actual transplantation is performed using 
10 conventional procedures. 



EXPERIMENTAL DETAILS 

15 

A. UV-irradiated Donor Specific Blood 

The following experiment relating to transfusion with 
irradiated donor specific blood is also set forth in the 
20 August 19, 1983 issue of Science, volume 221, pages 754- 
756. 

The successful transplantation of allogeneic pancreatic 
islets in mice depleted of cells bearing I region-associ- 

25 ated antigens (la) by antiserum to la and the enhancement 
of skin allografts with this antiserum (1) suggest that 
allografted tissue depleted of la-bearing cells is ac- 
cepted without being recognized as foreign. The type of la- 
bearing cell eliminated in such experiments is not known, 

30 but appears to be the dendritic cell; la-bearing dendritic 
cells are present in frozen tissue sections of islets and 
in the parenchyma of human kidneys, hearts , thyroid glands, 
and skin (2). Such a wide distribution suggests that the 
depletion of la-bearing cells from organ allografts may 

3 5 have clinical applicability not only to pancreatic islet 
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transplantation but to transplantation of other organs as 
well* Although abolition of the initial recognition of a 
foreign allograft by the host is critical to successful 
allografting without further immunosuppression , mainte- 
nance of a functioning allograft may depend on the initi- 
ation of donor-specific suppressor T lymphocytes in the 
host ( 3 ) = Such a state of unresponsiveness to allogeneic 
tissue is seen when la-negative platelets and red blood 
cells are unable to provoke a primary immune response and 
attenuate the subsequent challenge with la-bearing cells 



This idea was further supported when treatment of diabetic 
mice with donor blood depleted of la-bearing cells allowed 
successful transplantation of fresh , untreated allogeneic 
islets of the blood donor strain (4).. It appears , there- 
fore, that, immunization with la-negative donor blood cells 
induces immunological unresponsiveness to the donor strain 
in recipients by the stimulation of specific suppressor 
cells- 

pur demonstration of a rapid and simple method of inducing 
donor-specific immunological unresponsiveness in adult 
animals that allows long-term survival of islet allografts 
is consistent with recent clinical studies in which donor- 
specific transfusions led to 1-year survival of kidney 
allografts in more than 90 percent of mismatched donor- 
recipient pairs of one haplotype (5). Since ultraviolet 
(UV) irradiation of the stimulating cell population in a 
primary mixed-lymphocyte reaction (MLR) leads to little or 
no proliferative response (6), we hypothesized that la- 
bearing cells may not need to be eliminated from blood 
before its use for immunization, but may need to be in- 
activated with UV light, leading to abrogation of the 
stimulating allogeneic signal while leaving major histo- 
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compatibility complex antigens intact for the induction of 
donor-specific immunological unresponsiveness. 

Rats of strain AC I (RTl a were made diabetic with intra- 
5 venous streptozotocin (60 rng/kg) . A rat was used as a 
recipient of blood, and islets only if its blood glucose 
concentration exceeded 300 mg/dl for more than 3 weeks. 
Islet allografts were considered to have been rejected when 
plasma glucose was greater than 200 mg/dl on two successive 
10 daily measurements. 

Whole blood was obtained from normal Lewis rats (RTl 1 ) by 
intracardiac puncture. The blood was diluted 1:50 in 
phosphate-buffered saline (PBS), placed with a magnetic 

15 stirring bar into 250-ml petri dishes , and irradiated for 
20 minutes with two Sylvania FS-20 lamps located 10 cm from 
the dishes. The blood cells were then centrifuged and the 
resulting pellet was resuspended in PBS to 50 percent 
packed cell volume. Each diabetic ACI rat received 1 ml of 

20 UV- irradiated blood or 1 ml of identically treated non- 
irradiated blood adjusted to 50 percent packed cell volume 
through the penile vein 3 weeks, 2 weseks, and 1 week before 
islet transplantation. One group of diabetic ACI rats 
received islets without previous transfusions. 

25 - 

Pancreatic islets were harvested from Lewis (RTl^) and 
Wis tar Furth (WF) (RT1 U ) rats by the collagenase technique 
(7) and Ficoll gradient separation (8), with subsequent 
handpicking under a dissecting -microscope . Some 1200 to 

30 1500 freshly prepared allogeneic islets were transplanted 
intraportally into four groups of diabetic ACI rats. Two 
groups of islet recipients (groups 1 and 4) were first 
transfused with UV-irradiated whole blood. One cdntrol 
group (group 3) was not transfused before receiving islets, 

35 while a second control group (group 2) was transfused with 

f OMPI \ 
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nonirradiated blood before allografting. 

In vitro studies of Lewis rat peripheral blood lymphocytes 
that were either non-irradiated or irradiated in a manner 
5 identical to that of the whole blood were performed in 
conjunction with the above study (9). The binding of 
monoclonal antibodies to rat la (MRC-0X4) (10) and of a 
polyclonal rabbit antiserum to rat lymphocytes ( M . A . Bio- 
products) was determined with 125 I-labeled staphylococcal 

10 protein A on Lewis rat lymphocytes obtained from peripheral 
blood that was UV- irradiated or untreated with irradiation 
(11). MLR's were performed by using Lewis lymphocytes 
obtained from irradiated or untreated whole blood (iden- 
tical treatment to that described for transfusions before 

15 islet allografting) as stimulator cells and ACI thoracic 
duct lymphocytes as responders (12). 

Lewis peripheral blood lymphocytes obtained from UV-ir- 
radiated blood did not stimulate ACI thoracic duct lympho- 
20 cytes significantly compared to Lewis lymphocytes obtained 
from nonirradiated whole blood (Table 1 ) . 

Table 1. Effect of UV irradiation on the stimulatory 
25 activity of Lewis rat peripheral blood lymphocytes (PBL) in 
MLR's. Values are means t standard deviations. 



[ 3 H] thymidine 

Responder Stimulator incorporation 

( count/min) 



ACI 
ACI 
ACI 

35 



ACI 465 ± 153 

Lewis PBL 5371 ± 543 

Lewis PBL and 7 22 ±102 
UV irradiation 



for 20 minutes 
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In the radioimmunoassay there appeared to be no significant 
difference between lymphocytes obtained from irradiated 
Lewis peripheral blood and untreated blood (Table 2), 

5 * 

Table 2. Effect of DV light on the serological reactivity 
of Lewis rat PBL surface antigens. Values are mean counts 
(± standard deviations) of . i25 I-labeled staphylococcal 
protein A bound per assay (background , 200 count/min). 

10 



PBL and UV 

Antigen PBL irradiation ( 20 

minutes ) 
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The rabbit antiserum to rat lymphocytes and the monoclonal 
antibody to rat la (MRC/OX4) showed similar binding to 
Lewis peripheral blood lymphocytes, regardless of whether 

25 uv irradiation was used. Therefore we did not detect 
allostimulation in the MLR 1 s by peripheral blood lympho- 
cytes that were irradiated T despite the clear demonstra- 
tion by radioimmunoassay that major histocompatibility 
antigens are quantitatively unchanged by previous irradi- 

30 ation of lymphocytes. 

In the in vivo allograft experiments, diabetic ACI recip- 
ients that were transfused with UV- irradiated Lewis whole 
blood and subsequently transplanted with fresh Lewis is- 
35 lets (group 1) showed* 100 percent- conversion to normo- 

f QMPI \ 

Vfw wipo 
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glycemia. There was no tissue rejection in any of the ten 
animals in a period of more than 160 days after allo- 
grafting. The nontransfused control group (group 3) and 
the control group transfused with nonirradiated blood 
(group (2) had similar mean survival times (8.2 ±2.9 and 
8.8 ± 4.1 days, respectively. When . third-party islets 
were transplanted into diabetic ACI recipients transfused 
previously with irradiated Lewis whole blood (group 4) , re- 
jection of islets and return to the diabetic state occurred 
in a normal fashion (mean survival time, 7.5 ± 3.0 days) 
(Table 3 and FIG.. 1) . 
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These results demonstrate that transfusions of UV-irradi- 
ated whole blood of the donor type lead to a prolonged and 
perhaps indefinite survival of islet allografts and induc- 
tion of normoglycemia in the diabetic host. These results 
are obtained without any immunosuppressive drugs, and the 
induction of unresponsiveness with UV- irradiated blood 
appears to be donor-specific. Parallel in vitro studies 
suggest that UV irradiation of blood abrogates . the allo- 
stimulatory effect of blood lymphocytes in the MLR— even in 
the presence of QV-absorbing red blood cells — while not 
affecting the serological reactivity of la (as shown by 
radioimmunoassay) or antigens detected by rabbit antiserum 
to rat lymphocytes. These findings suggest that alio- 
stimulation requires the presence of a metabolically ac- 
tive la-bearing cell and that immunization with inacti- 
vated cells can lead to subsequent strain-specific immuno- 
logical unresponsiveness to islet allografts in rats.* 
Although immunological unresponsiveness to allografts and 
induction of T suppressor cells have been demonstrated with 
various blood transfusion protocols, the results were 
inconsistent and immunosuppression was generally required 
(13)- We believe, as Faustman et al. (4) suggested, that 
in islet transplantation sensitization and subsequent re- 
jection occurs because of "contaminating" la-bearing 
cells; however, our findings suggest that these cells need 
not be physically eliminated but may simply be inactivated 
to result in immunological unresponsiveness of the host 
without the need for further immunosuppressive interven- 
tion. Studies of recombinant mouse strains -(14) support 
the conclusion that the la signal is altered by UV ir- 
radiation without a significant change in the class I 
antigens * This may occur through metabolic inactivation of 
the cell . 



Thus, UV irradiation offers a promising method for the 
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induction of donor-specific immunological unresponsive- 
ness. The use of UV irradiation for immunological in- 
activation of blood products could be easily applicable to 
.allotransplantation in other species for which specific 
antibodies to la are not available or required. This 
approach may prove useful in the transplantation of human 
organs, an area where donor-specific blood transfusions 
are already in use, and may eliminate the possibility of 
sensitization to major histocompatibility antigens of the 
donor. Prolonged (or indefinite) islet allograft survival 
and correction of diabetes may be achieved by this simple 
maneuver without requiring immunosuppression of the dia- 
betic host. 

B» UV-irradiated Organs and Tissues 

Although major histocompatibility complex (MHC) disparity 
causes rejection of grafted tissue, the recognition by the 
host of this incompatibility appears to be the critical 
factor in initiating the rejection process. The recog- 
nition of foreignness by the host appears to require both 
the pressence of Class I and Class II MHC antigens on the 
graft and lympho-reticular cells bearing both classes of 
antigens are thought to be responsible for sensitizing the 
host toward a primary immune response (15-17). We present 
data that ultraviolet (UVB) irradiation, at an appropriate 
dose which can abrogate an MLC response after irradiation 
of rat dendritic stimulator cells (18-21), can also at- 
tenuate the immunogenicity of pancreatic islets without 
alteration of its endocrine' function and prolong rat islet 
allograft survival in diabetic hosts without the use of 
immunosuppressive agents. 

The exact nature of the 'passenger leukocyte 1 which has 
been implicated in causing graft rejection is not clear. 
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The rat dendritic cells have been demonstrated to be 
extremely powerful as accessory cells in T cell prolifer- 
ation and in causing acute rejection of otherwise 'pas- 
senger leukocyte '-depleted rat kidneys (22). We first 
5 investigated the ability of UV irradiation of rat dendritic 
cells, derived from afferent lymph, to attenuate their 
stimulatory activity in an MLC. Using ACI (RTl^) rat 
thoracic duct lymphocytes (TDL) as responders and Lew 
(RT1 1 ) rat dendritic cells (DC) as stimulators, a high 
10 stimulation index: (SI) of >400 was obtained with 10 5 DC 
(FIG. 2) . When the number of DC stimulators were decreased 
to 125xl0 5 the SI remained markedly elevated (162). 

Dendritic cells, UV irradiated (Sylvania FS-20 at ex— 
15 posures of 800 J/m 2 to 1000 J/m 2 ) were completely in- 
effective as stimulators in the MLC with resulting SI of 3. 
Although dendritic cells are extremely powerful allogeneic 
stimulators as demonstrated in the MLC (20, 23) and in 
causing graft rejection ( 21) , they appear to be inactivated 
20 by UV irradiation but not by gamma irradiation. 

Once the dose range of UV irradiation necessary to attenu- . 
ate the MLC response was defined, we exxarnined the ability 
of UV irradiated islets (same dose range) to reverse the 

25 . diabetic state in syngeneic streptozotocin ( STZ ) -induced 
diabetic rats (FIG. 3). Lewis rat islets irradiated with 
1000 J/m 2 and subsequently transplanted intraportally into 
diabetic Lewis recipients converted diabetic animals to a 
normoglycemic state for less than 5 days; islets irradiated 

30 with 1100 or 1200 J/m 2 failed to convert them. Irradiation 
(UV) with 600 or 900 J/m 2 resulted in indefinite conversion 
to normoglycemia in all diabetic syngeneic recipients. 
Thus, the UV irradiation dose that can abrogate the pro- 
liferative response in the MLC using 10 5 DC as stimulators, 

3 5 has no deleterious effect on the in vivo endocrjjis^funct ion 

f OMPI \ • 

wipo «£y 
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of syngeneic islet grafts irradiated with 900 J/m 2 . 

To determine whether the immunogenic ity of allogeneic 
•islets was reduced after such irradiation, Lewis (RT1 1 ) 
5 islets were transplanted into STZ-induced diabetic AC1 
rats (FIG. 4, Table 4). 



30 
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All the control ACI animals receiving Lewis islets cultured 
for 24 hours at 37 °C rejected their grafts and became 
diabetic again at 6.8 ± 2.7 days. When Lewis islets were 
exposed to 900 J/m 2 of UV irradiation , cultured for 24 hours 
5 and then transplanted into diabetic ACI recipients, islet 
survival was prolonged in 8 of 11 transplanted animals to 
more than 70 days (4>110 days) with all 8 still normo- 
glycemic. These results indicate that treatment of allo- 
geneic rat islets with UV irradiation prior to allotrans- 
10 plantation , at an exposure that is not deleterious to its 
endocrine function, can reduce the islets 1 immunogenicity 
and permits prolonged allograft survival without immuno- 
suppression. 

15 The importance of passenger leukocytes in initiating allo- 
graft rejection has been a recurring theme in transplan- 
tation-immunology (24-27) » In the transplantation of 
islets various in vitro culture techniques (28, 29) have 
been used to prolong allograft survival, all relying on the 

20 presumption that long-term cultures selectively deplete 
the islet of lympho-reticular elements (30) . More recent- 
ly, the use of anti-Class II MHC antigen sera and complement 
to remove la bearing cells have permitted prolonged allo- 
geneic islet graft survival in the mouse (31). The exact 

25 nature of passenger leukocytes involved Is uncertain^ This 
question has been recently approached by studies of the 
role of interstitial dendritic cells in the primary allo- 
activation of T cells in ML£ and their role in the rejection 
of rat kidney allografts (20, 22, 32). The ubiquitous 

30 presence of such Class II MHC antigen bearing cells identi- 
fied in rat islets, kidneys and hearts would suggest that 
these cells may be the putative 'passenger leukocytes' 
responsible for direct sensitization of the host toward the 
allograft antigen (21, 33). In this study, we have demon- 

35 strated that dendritic cells are extremely powerful acti- 
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vators of relevant T responder cells in .the primary MLC, and 
that their stimulatory activity can be completely in- 
activated with appropriate UV irradiation. 

Many previous studies have shown that UV irradiation has a 
selective effect on antigen presenting cells (APC) (34-36) 
and that passive transfer of UV irradiated APC can induce 
antigen specific T suppressor cells (37). These and other 
studies (38-40) would therefore suggest that improper 
antigen presentation, i.e., allograft without stimulatory 
leukocytes may induce preferentially production of T sup- 
pressor cells or effect nonrecognition of foreignness 
until antigens are represented to host T cells by host APC's 
whereby production of donor-specific T suppressor cells 
may also occur. We have previously shown that UV ir- 
radiation of peripheral blood lymphocytes does not quanti- 
tatively alter cell surface antigens including Class II MHC 
antigens (41). It would appear that primary allostimu— 
lation not only requires Class I and Class II antigen 
bearing lympho-reticular cells (31, 42) , but that they must 
be metabolically 'active and are susceptible to inactiva- 
tion by UV irradiation (43). 

The prolonged survival of irradiated islets suggests that 
their exposure to UV irradiation that is effective in 
abrogating the MLC response, is selectively effective in 
attenuating the stimulatory activity of the interstitial 
dendritic cells or other allostimulatory cells present in 
the islet preparation. Since islets are not single cell- 
suspensions, some allostimulatory leukocytes may escape 
complete inactivation which might explain a 27% failure 
rate in prolongation of islet allograft survival. A more 
precise quantitative method of delivery of UV irradiation 
and elucidation of its ultimate effect on islet function 
and simultaneously on the allostimulatory activity of the 
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dendritic and other lympho-reticular cells contained in 
the islet preparation , is necessary before this approach is 
uniformly successful, 

5 In conclusion we " have demonstrated that brief UV ir- 
radiation of islets can reduce their immunogenicity with- 
out affecting their endocrine function and permit long- 
term islet allograft survival and function in diabetic 
hosts without the use of any immunosuppressive agents. 
10 This approach offers distinct advantages over long-terra 
culture techniques and does not require the use of specific 
anti-Class II MHC antigen sera. We believe that this study 
forms the basis for islet transplantation in other animals 
and ultimately in man. 

15 
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WHAT IS CLAIMED IS: 



1. A method for enhancing acceptance of transplanted 
organs or tissues in a subject which comprises treating 
donor specific blood with a suitable dose of ultraviolet 
radiation for an appropriate period of time, transfusing 
the irradiated blood into the subject during a suitable 
period of time prior to transplanting the organ or tissue 
into the subject and then transplanting the organ or tissue 
into the subject. 

2. A method according to claim 1, wherein the subject is 
a human being. 

3. A method according to claim 1, wherein the organs or 
tissues are or are derived from kidney, heart, lung, liver, 
intestine or bone marrow. 

4. A method according to claim 1, wherein the suitable dose 
is less than about 1000 J/m 2 . 

5. A method according to claim l r wherein the appropriate 
period of time is greater than about ten minutes. 

6. A method according to claim 1, wherein the suitable 
period of time during which the irradiated blood is trans- 
fused into the subject is more than about one week prior to 
transplantation and comprises more than one transfusion. 

7. A method according to claim 6, wherein the suitable 
period of time during which the irradiated blood is trans- 
fused into the subject comprises transfusions at three, at 
two and at one week prior to transplantation. 

8. Donor-specific blood irradiated with a suitable dose of 
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ultraviolet radiation. 

9. Donor-specific blood according to claim 8, wherein the 
suitable dose is less than about 1000 J/m 2 . 

10. A subject treated according to the method of claim 1. 

11. A method for enhancing acceptance of transplanted 
organs or tissues in a sub ject which comprises treating the 
organ or tissue to be transplanted with a suitable dose of 
ultraviolet radiation for an appropriate period of time and 
then transplanting the irradiated organ or tissue into the 
subject. 

12. A method according to claim 11, wherein the subject is 
a human being. 

13. A method according to claim 11, wherein the. organ or 
tissue to be transplanted is or is derived from kidney , 
heart, lung, liver, intestine or bone marrow. 

14. A method according to claim 13, wherein the organs or 
tissues are pancreatic islet cells. 

15. A method according to claim 1, wherein the suitable 
dose is less than about 1000 J/m 2 . 

16. A method according to claim 1, wherein the appropriate 
period of time is greater than about ten minutes. 

17. An organ or tissue irradiated with a suitable dose of 
ultraviolet radiation. } 

18. Pancreatic islet cells irradiated with a suitable dose 
of ultraviolet radiation. 




19. An organ or tissue according to claim 17, wherein the 
suitable dose is less than about 1000 J/m^. 

20. A method of preparing an organ or tissue according to 
claim 17 which comprises treating the organ or ; tissue with 
a suitable dose of ultraviolet radiation for an appropriate 
period of time, 

21. A subject treated according to the method of claim 11. 
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